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Abstrac t 
Anima l  trail s  ough t  t o b e investigate d a s a n archety -

pal  Intentiona l  phenomenon .  A  trai l  i s  Intentiona l  i n 

tha t  i t  ha s significanc e beyon d it s immediat e physi -

cal  properties ,  an d becaus e th e us e o f  trail s  involve s 

characteristi c Intentiona l  states :  a n anima l  mus t  i n 

some sens e b e seekin g a  destination ,  th e anima l  mus t 

be abl e t o determin e whic h trai l  i t  ough t  t o take , 

must  b e abl e t o follo w it ,  an d mus t  fee l  som e urgenc y 

abou t  stayin g o n th e trail . 

Trail s evolve d alon g wit h th e abilitie s t o us e them . 

Thu s trail s an d trail-us e ar e no t  jus t  goo d exemplar s 

of  Intentionality :  trail s ar e a n archetypa l  for m o f  In -

tentionality .  I t  i s  likel y tha t  i n som e animal s ther e ar e 

specia l  brai n mechanism s fo r  interactin g wit h trails , 

an d thes e mechanisms ,  devote d a s the y ar e t o a n In -

tentiona l  phenomenon ,  ca n she d ligh t  o n th e brain' s 

implementatio n o f  othe r  cispect s o f  Intentionality . 

T o understan d th e phenomeno n o f  Intentionall y w e 

must  loo k a t  a s m a n y exemplar s a s w e can .  Trail s ar e 

especiall y worth y o f  stud y becaus e the y ar e externa l 

t o individua l  animals ,  the y ar e sociall y constructe d 

an d historicall y contingent ,  an d thei r  Intentionalit y 

subserve s activity . 

Introduction 

T h e philosophica l  foundation s o f  cognitiv e scienc e 

res t  o n a  commitmen t  t o naturalisti c explanation s o f 

Intentional ^  phenomena .  B y "naturalistic "  I  m e a n 

tha t  suc h explanation s wil l  mak e us e o f  th e theoreti -

cal  vocabularie s o f  th e natura l  sciences ,  i n particula r 

of  biology ,  an d tha t  th e explanation s wil l  b e justifie d 

empirically . 

T h e phras e "Intentiona l  phenomena "  designate s a 

constellatio n o f  concept s lik e 'representation' ,  'mean -

ing' ,  'significance' ,  'content' ,  an d s o forth ,  whic h ap -

parentl y shar e a n intrinsi c relatio n t o th e mental : 

^Followin g Searl e (1983) ,  I  capitaliz e th e word s 'In -

tentional '  an d 'Intentionality '  bot h t o highligh t  thei r 

statu s a s theoretica l  terms ,  an d t o differentiat e the m 

fro m th e word s 'intend '  an d 'intention '  use d t o de -

scrib e a  purpos e o r  goa l  o r  pla n o f  action . 

State s lik e belief s an d intention s ar e ofte n character -

ize d i n term s o f  Intentiona l  phenomena ;  an d i t  seem s 

tha t  onl y animal s wit h mind s ca n participat e i n ac -

tivitie s o r  processe s whic h involv e Intentionality . 

Intentiona l  phenomen a involv e somethin g mor e 

tha n straightforwar d physica l  caus e an d effect .  Fo r 

exampl e th e meanin g o f  a  representationa l  toke n is ,  i n 

principl e a t  least ,  independen t  o f  an y specifi c  physica l 

propert y o f  th e token ,  o r  an y specifi c  physica l  rela -

tio n betwee n th e representatio n an d th e thin g repre -

sented .  I t  i s  possibl e t o creat e "meaningful "  descrip -

tion s o f  thing s tha t  don' t  exist . 

Whethe r  o r  no t  th e phenomen a mentione d above , 

an d othe r  apparentl y relate d ones ,  wil l  eve r  b e sub -
sumed unde r  som e mor e general ,  an d scientificall y 

useful ,  notio n o f  "Intentionality "  remain s t o b e seen . 

Our  notion s o f  Intentionalit y migh t  b e show n t o b e 

pre-theoreti c confusions ,  ultimatel y t o b e eliminate d 

by a  scientifi c  theor y o f  th e brain ,  o r  ther e m a y b e 

a numbe r  o f  distinc t  phenomena ,  eac h analyzabl e o n 

it s o w n terms . 

M u ch o f  th e philosophica l  discussio n o f  Intention -

alit y ha s focuse d o n a n epistemologica l  "representa -

tional "  relatio n wher e on e thing ,  th e representationa l 

token ,  eithe r  designates ,  o r  expresse s a  propositio n 

about ,  anothe r  thing .  Example s o f  suc h representa -

tio n relation s are :  nou n phrase s t o thei r  referents , 

declarativ e sentence s t o thei r  trut h conditions ,  pic -

ture s t o th e situation s the y depict ,  perceptua l  expe -

rience s t o th e object s tha t  caus e them . 

I  sugges t  tha t  w e nee d t o enlarg e ou r  se t  o f  exem -

plar s o f  Intentionality .  Fo r  on e thing ,  consideratio n 

of  representationa l  Intentionalit y focuse s attentio n o n 

th e proble m o f  th e relatio n betwee n a  representa -

tiona l  toke n an d it s meaning ,  whil e ignorin g aspect s 

of  th e physica l  instantiatio n o f  th e token ,  o r  ho w th e 

representation s ar e use d i n activity .  Consideratio n 

of  othe r  exemplar s o f  Intentionality ,  especiall y one s 

whic h ar e apparentl y ver y littl e lik e representations , 

migh t  enric h ou r  intuitions ,  an d hel p u s understan d 

ho w th e differen t  aspect s o f  Intentionalit y ar e related . 
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Trai l s 

I f  yo u g o ou t  t o th e woods ,  yo u wil l  encounte r  variou s 

kind s o f  anima l  an d h u m a n trails .  Fo r  th e purpose s o f 

thi s paper ,  th e centra l  example s ar e trail s  mad e an d 

use d b y larg e herbivores ,  fo r  example :  "dee r  riinH, " 

migratio n trail s  use d b y buffal o (Roe ,  1970) ,  caribo u 

(Harper ,  1955) ,  an d lan d tortoise s (Va n Denburgh , 

1914) .  Th e member s o f  m a n y specie s us e trail s tha t 

hav e bee n i n existenc e fo r  severa l  ten s o f  generations , 

ofte n longer .  Th e human-mad e trai l  tha t  yo u proba -

bl y use d t o ge t  ou t  int o th e wood s i s als o a n exampl e 

of  wha t  I  wil l  b e discussing ,  bu t  unlik e anima l  trails , 

th e h u m a n trai l  wa s probabl y designe d an d buil t  in -

tentionally . 

Almos t  anywher e a  larg e anima l  goes ,  i t  wil l  leav e 

some mar k o f  it s  movement .  I t  migh t  knoc k dow n 

or  trampl e plants ,  i t  coul d leav e bit s o f  fu r  o r  drop -

ping s o r  footprint s o r  scen t  behind .  Onc e th e first  an -

ima l  passe s through ,  th e landscap e m a y b e change d 

enoug h fo r  anothe r  anima l  t o follo w th e first.  Th e 

secon d anima l  coul d hav e variou s reason s fo r  doin g 

this :  a  carnivor e migh t  follo w th e trac k o f  potentia l 
prey ;  th e first  anima l  migh t  hav e knocke d frui t  dow n 

fro m th e trees ;  th e secon d anima l  migh t  recogniz e th e 

first  a s a  desirabl e mate ,  an d s o forth .  Anothe r  rea -

son fo r  a  secon d anima l  t o follo w th e first  i s  tha t  th e 
first  animal' s movemen t  create d a  clea r  pat h throug h 
th e wood s — a  rout e alon g whic h movemen t  i s facil -

itated . 

I  wa s carefu l  no t  t o us e th e ter m 'trail '  t o describ e 

th e situation s i n th e previou s paragrap h becaus e rea l 

trail s  an d rea l  trai l  us e requir e mor e tha n jus t  move -
ment  i n a  territory ,  eve n i f  tha t  movemen t  i s base d 

on th e recor d o f  anothe r  animal' s movement ,  o r  i f  th e 

movement  i s alon g a  clea r  path .  I t  i s  importan t  tha t 

an anima l  us e a  trai l  a s a  trai l  fo r  it s movemen t  alon g 

tha t  trai l  t o b e considere d rea l  trai l  use ;  onl y a  rout e 

tha t  i s  use d a s a  trai l  shoul d b e considere d t o b e a 

rea l  trail . 

I n th e us e o f  trail s  a s trails ,  th e animal' s bein g 

on th e trai l  i s  a  mean s toward s it s bein g a t  som e 

destination .  Tha t  is :  th e anima l  i s no t  ther e becaus e 

i t  i s  easie r  t o find  insect s o n th e bar e groun d o f  th e 
trail ,  o r  becaus e i t  expect s pre y t o pas s by ,  o r  becaus e 

i t  like s th e sun .  Instead ,  th e anima l  usin g th e trai l  i s 

goin g somewhere ,  an d followin g th e trai l  i s ho w t o ge t 

there .  Thu s a  preliminar y requiremen t  o n trai l  us e i s 

tha t  a n anima l  must ,  a t  certai n times ,  b e properl y 

sai d t o someho w "hav e a  destination, "  an d tha t  rea l 

trai l  us e involve s movin g alon g th e trai l  toward s a 

destination .  (I t  involve s mor e too ,  a s wil l  b e seen. ) 

To hav e a  destinatio n i s t o b e i n a  certai n Inten -

tiona l  relatio n toward s som e locatio n i n th e terrain . 

I n th e term s o f  Searl e (1983) ,  th e conten t  o f  th e stat e 

i s suc h tha t  th e anima l  b e a t  tha t  location ,  an d th e 

stat e i s potentiall y  involve d i n th e causatio n o f  th e 

animal' s movement s toward s tha t  location .  A s such , 

i t  i s  a  kin d o f  "intention, "  howeve r  I  thin k i t  worth -

whil e t o conside r  thi s specifi c  kin d o f  intentio n o n it s 

own,  a s i t  seem s possibl e fo r  a n anima l  t o b e capabl e 

of  havin g destination s withou t  als o bein g capabl e o f 

havin g intention s wit h othe r  kind s o f  contents .  Fur -

thermore ,  th e Intentiona l  relatio n betwee n a n anima l 

and it s destinatio n doe s no t  necessaril y  requir e an y 

explici t  representatio n o f  th e destinatio n i n o r  t o th e 

animal . 

Whethe r  o r  no t  th e member s o f  a  specie s ar e ca ^ 

pabl e o f  havin g destination s i s a  matte r  fo r  empirica l 

determination .  Bennet t  (1964 )  describe s a  numbe r 

of  kind s o f  experiment s whic h could ,  i n principle ,  b e 

use d t o tes t  i f  animal s hav e specifi c  Intentiona l  states . 

I n general ,  th e experiment s al l  utiliz e som e sor t  o f 

"divergence "  — yo u se t  thing s u p s o tha t  th e animal s 

wil l  d o on e thin g i f  the y ar e respondin g t o purel y lo -

cal  feature s o f  thei r  environment ,  an d wil l  d o anothe r 

thin g i f  the y ar e respondin g t o th e conten t  o f  som e 

Intentiona l  phenomenon .  A s a  ver y crud e example : 

t o determin e i f  a n anima l  i s goin g t o som e specifi c 

plac e tha t  happen s t o b e uphil l  fro m here ,  yo u woul d 

move th e anima l  t o a  locatio n abov e it s suppose d des -

tination .  I f  i t  move s up ,  i t  i s  probabl y respondin g t o 

th e loca l  feature s o f  th e terrain ;  i f  i t  move s down ,  i t 

migh t  indee d b e headin g toward s it s destination . 

For  th e mos t  part ,  al l  o f  th e member s o f  a  c o m m u -

nit y o f  animal s wil l  hav e a  ver y simila r  se t  o f  destina -
tions :  nestin g areas ,  waterin g holes ,  place s t o gathe r 

food ,  an d s o forth .  S o furthe r  justificatio n i n attribut -

in g th e destination s t o th e member s o f  th e communit y 

comes fro m bot h th e observe d fac t  o f  th e animal s con -

gregatin g i n thos e locations ,  an d a n understandin g o f 

th e purpose s serve d b y thei r  bein g there . 

I  wil l  us e th e ter m passag e t o characteriz e a n an -

imal' s movemen t  toward s it s destination .  No t  al l 

movement  i s passage ,  no t  eve n al l  movemen t  tha t 

end s u p a t  a  destination .  Passag e require s havin g 

characteristi c Intentiona l  states ,  bot h th e state s in -

volve d i n havin g a  destination ,  an d state s involve d 
wit h th e movemen t  toward s th e destination . 

Finally ,  w e ca n conside r  case s wher e a n anima l  use s 

a particula r  rout e fo r  passag e fro m som e poin t  t o a 

destinatio n an d leave s a  mar k o f  it s  passage .  Othe r 

members o f  tha t  animal' s community ,  wit h th e sam e 

destination ,  no w arriv e a t  th e startin g point .  I f  thes e 

animal s ca n tel l  tha t  th e first  on e wen t  a  certai n way , 

perhap s b y notin g tha t  it s movemen t  cleare d ou t  a 

path ,  o r  lef t  mark s tha t  ca n b e followed ,  the y m a y 

use th e sam e route .  T h e nex t  group' s passag e furthe r 

mark s th e route ,  perhap s makin g i t  easie r  t o find  an d 

221 



follo w later .  Thu s a  trai l  come s t o be .  A n d no w th e 

animal s w h o ar e movin g alon g it s rout e ar e indee d 

"usin g th e trail. " 

I  summariz e thi s discussio n wit h a  definition : 

Trail s ar t  mark s o f  passag e use d fo r  passage . 

The Intentionality of Trails 

I n a  ver y informa l  sense ,  th e "significance "  o f  a  trai l 

i s  mor e tha n it s immediat e physica l  manifestation , 

whethe r  tha t  b e a s a  clea r  path ,  o r  a s a  collectio n 

of  othe r  mark s o f  passage .  Howeve r  i t  i s  probabl y 

wron g t o sa y tha t  a  trai l  ha s a  specifi c  "meaning " 

i n th e sens e o f  a  designatio n o r  a  se t  o f  trut h con -

ditions .  Although ,  whil e standin g a t  on e en d o f  a 

trail ,  a n anima l  m a y comprehen d tha t  th e trai l  lead s 

t o som e destination ,  thi s relatio n i s no t  a  matte r  o f 

designatio n a s muc h 2i s i t  i s  a  matte r  o f  a  contrac t  o r 

promise :  follo w th e trai l  an d yo u arriv e a t  wher e i t 

lead s T h e significanc e o f  a  trai l  ha s t o d o wit h th e 

way i t  ca n b e used . 

Trail s ar e mos t  usefu l  whe n th e rout e t o th e desti -

natio n i s no t  obvious .  I f  a n anima l  ca n se e (o r  smel l 

or  hear )  it s  destination ,  an d th e wa y i s clear ,  i t  ca n 

jus t  go .  Tru e trai l  us e i s mos t  necessar y wher e th e 

destinatio n i s fa r  away ,  o r  th e bes t  route s t o i t  ar e 

not  immediatel y evident .  A  trai l  instantiate s a  non -

loca l  relatio n betwee n th e trailhea d an d th e destina -

tion .  A n anima l  tha t  ca n comprehen d tha t  relatio n 

i s thereb y capabl e o f  organizin g it s behavio r  ove r  a 

vastl y wide r  territor y tha n on e tha t  cannot . 

T h e Lati n etymolog y o f  "intend "  (an d henc e "In -

tentional" )  originate s i n a  wor d meanin g "t o stretc h 

out "  o r  toward s something .  A  archai c Englis h mean -

in g o f  th e wor d referre d t o startin g ou t  o n a  jour -

ney .  Whil e th e philosophica l  connotation s o f  th e 

wor d hav e sinc e focuse d mor e o n representation ,  i t 

seems t o m e tha t  w e shoul d recogniz e th e insigh t  cap -

ture d b y th e initia l  metaphor .  Intendin g t o g o some -

where ,  an d startin g ou t  o n a  journe y there ,  involv e a 

characteristi c relationshi p t o th e trai l  o r  roa d on e i s 

t o use .  A n d th e trai l  literall y "stretche s out "  t o it s 

destination . 

O ne o f  th e mos t  recalcitran t  problem s i n th e under -

standin g o f  Intentionalit y i s th e relationshi p betwee n 

a representationa l  objec t  an d it s "content "  — wha t 

i t  i s  abou t  o r  wha t  i t  signifies .  Thi s i s especiall y a 

proble m fo r  interna l  menta l  representation s an d th e 

externa l  object s o r  situation s the y represent .  Wit h 

trails ,  th e relationshi p i s ver y simpl e an d clear :  i f 

yo u follo w th e trail ,  yo u wil l  eventuall y ge t  wher e i t 

goes .  Ther e i s n o "trai l  groundin g problem "  becaus e 

th e trai l  i s  righ t  ther e o n th e ground .  Th e simplicit y 

of  thi s relationshi p make s trail s a n especiall y impor -

tan t  exempla r  o f  Intentionality ,  bot h t o highligh t  th e 

fac t  tha t  i t  i s  no t  alway s mysterious ,  an d th e fac t  tha t 

ther e ar e othe r  aspect s o f  Intentionalit y tha t  deman d 

equivalen t  attention . 

O ne suc h issu e i s th e "dialectical "  relatio n tha t  ex -

ist s betwee n a  trai l  an d th e ground .  Certai n kind s 

of  terrai n suppor t  trail s  bette r  tha n others ,  an d a 

specifi c  local e m a y suppor t  a  trai l  i n on e place ,  o r 

headin g i n on e direction ,  bette r  tha n others .  (Due , 

fo r  example ,  t o erosion ,  th e "la y o f  th e land, "  differ -

ence s i n soil-types ,  i n th e groun d cover ,  etc. )  Thes e 

preference s o f  th e terrai n t o suppor t  trail s  m a y o r 

m ay no t  coincid e wit h th e need s o f  th e animal s mak -

in g an d usin g trails .  Ther e is ,  i n general ,  n o reaso n 

tha t  th e natura l  processe s o f  a  regio n shoul d confor m 

t o o r  respec t  th e Intentionalit y o f  it s  fauna .  A s a 

regio n changes ,  fo r  exampl e wit h th e appearanc e o f 

ne w plan t  an d anima l  species ,  o r  a n altere d climate , 

th e requirement s on ,  an d th e suppor t  for ,  th e trail s 

i n th e regio n wil l  change .  T h e patter n o f  trail s  wil l 

be a  historicall y contingen t  compromis e betwee n th e 

animals '  need s an d wha t  th e terrai n wil l  support . 

Ther e i s a  sens e i n whic h whateve r  Intentionalit y 

trail s  posses s i s derive d fro m th e Intentionalit y o f  th e 

animal s whic h us e it ,  i n a  wa y simila r  t o tha t  i n whic h 

th e meaning s o f  utterance s i n natura l  languag e de -

pen d o n th e Intentionalit y o f  thei r  utterers .  Howeve r 

th e Intentionalit y o f  trail s  stil l  deserve s attentio n i n 

it s o w n right .  A s discusse d above ,  th e ver y existenc e 

of  trails ,  a s such ,  depend s o n thei r  bein g create d an d 

use d b y animal s capabl e o f  specifi c  Intentiona l  states . 

As discusse d i n th e nex t  section ,  th e us e o f  trail s  in -

volve s characteristi c Intentiona l  an d emotiona l  states . 

Of  cours e interactio n o f  a n anima l  wit h jus t  abou t 

any natura l  objec t  wil l  involv e characteristi c Inten -

tiona l  states .  Trail s ar e essentiall y  Intentiona l  ob -

ject s becaus e thei r  physica l  propertie s ar e structure d 

by th e Intentionalit y o f  thei r  users ,  an d vic e versa . 

T h e Intentionalit y o f  trail s  i s  a  comple x o f  relation s 

among interna l  menta l  state s an d th e externa l  phys -

ica l  organizatio n o f  dir t  an d twig s an d grass . 

Trails and the Evolution of 

C o n s c i o u s n e s s 

I  argue d abov e tha t  tru e trai l  us e involve s a n ani -

mal' s havin g specifi c  Intentiona l  states .  Give n th e 

similaritie s i n nervou s system s amon g animals ,  ther e 

i s som e reaso n t o suspec t  tha t  human s an d animal s 

shar e som e consciou s state s a s the y interac t  wit h 

trails .  T h e capacit y t o experienc e thes e consciou s 

state s evolve d alon g wit h th e trails . 

A crucia l  stag e i n th e co-evolutio n o f  a  trai l  an d it s 

use r  occur s whe n a n anima l  i s i n som e sens e awar e 

tha t  th e pat h i t  encounter s i s a  trai l  — tha t  i t  i s 

a mar k o f  th e passag e o f  a  member  o f  th e animal' s 
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species ,  an d tha t  i t  ca n b e use d fo r  passage .  Phe -

nomenologically ,  thi s awarenes s include s th e destina -

tio n o f  th e trai l  bein g "mad e present "  a t  th e trail -

head,  togethe r  wit h th e trail' s  implici t  contrac t  t o ge t 

th e anima l  there .  I n addition ,  par t  o f  a n awarenes s 

of  th e trai l  a s suc h i s a n awarenes s o f  th e passag e o f 

th e othe r  member s o f  th e animal' s specie s wh o use d 

th e trai l  before . 

Thi s kin d o f  awarenes s probabl y didn' t  appea r  in -

stantaneously .  I t  i s  likel y tha t  animal s star t  followin g 

route s withou t  bein g awar e o f  the m a s trail s a t  all . 

Over  a  numbe r  o f  year s o r  generations ,  th e her d migh t 

trampl e dow n th e terrain ,  an d eac h year ,  encounter -

in g th e trample d terrain ,  choos e t o g o tha t  wa y again . 

Eventuall y thes e choice s ten d t o focu s o n th e aspect s 

of  th e terrai n whic h wer e cause d b y las t  year' s pas -

sage ,  an d th e awarenes s o f  th e previou s passage ,  to -

gethe r  wit h th e awarenes s o f  th e destination ,  begi n t o 

coalesc e int o a n awarenes s o f  th e trai l  a s such .  Some 

aspect s o f  thes e subjectiv e experience s ar e presum -

abl y grounde d i n neurophysiologica l  state s an d pro -

cesses ,  whil e othe r  eispect s ar e grounde d i n th e socia l 

structur e o f  th e community . 

Associate d wit h th e proces s o f  passag e ar e a  num -

ber  o f  consciou s state s whos e conten t  ma y b e glosse d 

as a n orientatio n t o th e question :  "Whic h wa y d o I 
go?"  Thes e state s ar e relate d t o th e animal' s under -

standin g o f  it s  destination ,  an d migh t  includ e som e 

awarenes s o f  it s  relativ e location .  I n th e absenc e o f  a 

trail ,  th e anima l  mus t  navigat e b y usin g landmark s 

or  whateve r  interna l  orientationa l  syste m i t  has . 

The situatio n i s muc h easie r  whe n ther e i s a  trail . 

The anima l  no w ca n focu s it s attentio n o n th e trail . 

The anima l  mus t  hav e th e abilit y  t o follo w th e trail . 

I t  mus t  b e abl e t o detec t  i t  o n th e groun d (o r  how -
ever  i t  i s  marked) .  I t  mus t  b e abl e t o coordinat e it s 

movement  wit h th e trajector y o f  th e trail .  I t  mus t 

be abl e t o find  th e trai l  agai n i f  i t  lose s i t  o r  leave s i t 

fo r  som e reason .  I t  mus t  b e abl e t o decid e amon g th e 

choice s tha t  ar e presente d b y junction s i n th e trail . 

I t  woul d see m tha t  certai n characteristi c emotiona l 

state s accompan y th e us e o f  trails .  Fo r  exampl e an -

imal s probabl y fee l  a  certai n kin d o f  comfor t  whe n 

the y ar e solidl y o n th e trail ,  whe n i t  i s  clearl y th e 

righ t  trail ,  an d whe n ther e ar e n o problem s wit h de -

tectin g th e trai l  an d makin g one' s wa y alon g it .  Thi s 

comfor t  ca n b e replace d b y variou s level s o f  anxiet y 

as recognizin g o r  followin g th e trai l  become s mor e dif -
ficult,  o r  a s th e arriva l  o f  a  junctio n make s a  choic e 

urgent .  I n additio n t o problem s associate d wit h bein g 

lost ,  par t  o f  th e comfor t  o f  bein g o n th e trai l  i s  tha t 

i t  i s  likel y t o b e relativel y safe r  tha n th e surroundin g 

territory .  Th e anxiet y associate d wit h losin g th e trai l 

i s  base d o n awarenes s o f  th e los s o f  tha t  safety . 

Thes e emotiona l  state s associate d wit h trai l  us e re -

quir e a n understandin g o f  th e trai l  a s a  trail .  Par t 

of  th e reaso n tha t  a  trai l  ca n b e fel t  t o lea d t o th e 

righ t  destination ,  an d i s safe ,  i s  tha t  othe r  member s 

of  one' s specie s hav e gon e ther e before .  S o th e emo -

tiona l  experienc e o f  bein g saf e o n a  trail ,  o r  bein g i n 

dange r  of f  it ,  deriv e fro m th e correspondin g feeling s 

abou t  associatin g wit h th e member s o f  one' s society . 

Humans evolve d int o a  worl d i n whic h ther e wer e 

alread y trails .  Othe r  specie s ha d thei r  ow n trails , 

as di d th e ancestor s o f  th e first  humans .  Th e In -

tentional ,  conscious ,  an d emotiona l  state s associate d 

wit h trail s  wer e alread y availabl e t o th e earlies t  hu -

mans.  Thi s i s wh y I  thin k tha t  trail s  ar e mor e tha n 

jus t  goo d exemplar s o f  Intentiona l  phenomena :  the y 

ar e archetype s o f  Intentionalit y becaus e bot h thei r  ex -

istenc e i n th e world ,  an d th e Intentionalit y involve d 

i n thei r  use ,  existe d befor e human s eve n appeared , 

and thereb y helpe d shap e huma n Intentionality ,  wit h 

respec t  t o trails ,  and ,  I  suspect ,  othe r  aspect s o f  lif e 
as well . 

However ,  a s wit h jus t  abou t  everythin g else ,  th e 

human specie s specialized ,  elaborate d an d trans -

forme d wha t  i t  wa s give n historicall y an d genetically . 

I n th e cas e o f  trails ,  th e nex t  ste p wa s a n explici t  ori -

entatio n t o th e trai l  a s such .  Whil e caribo u o r  buffal o 

migh t  b e abl e t o us e a  trai l  a s a  trail ,  the y neve r  se t 

out  t o buil d a  ne w trai l  o r  t o modif y o r  maintai n a n 

existin g one .  A s human s develope d a n understandin g 

of  thei r  world ,  the y bega n t o understan d th e impor -
tanc e o f  trails ,  an d develope d som e ideei s abou t  ho w 

trail s  work .  Some o f  thi s understandin g derive s fro m 

problem s associate d wit h trai l  use :  fo r  exampl e losin g 

th e trail ,  o r  figuring  ou t  wher e a  trai l  goes .  Activitie s 

can the n b e organize d aroun d solvin g thes e problems : 

fo r  exampl e markin g th e rout e o f  a  trai l  o r  indicatin g 
it s destination .  Furthermore ,  th e existenc e o f  a  trai l 

organize s huma n activit y aroun d an d alon g th e trai l 

i n additio n t o th e us e o f  th e trai l  fo r  passage .  Thu s 

settlement s sprin g u p alon g trail s  an d nea r  junctions , 

and th e trai l  begin s t o b e use d a s a  featur e o f  th e 

terrain ,  fo r  exampl e t o mar k propert y boundaries . 

Issues in the Natural History of Trails 

So fa r  a s I  hav e bee n abl e t o tell ,  trail s  hav e bee n th e 

subjec t  o f  ver y littl e systemati c study .  Textbook s o n 

"anima l  navigation "  focu s almos t  exclusivel y o n th e 

issu e o f  whethe r  animal s posses s "interna l  compasses " 

or  som e othe r  mean s o f  detectin g thei r  locatio n an d 

heading ,  o r  i f  the y us e "cognitiv e maps "  t o figure  ou t 

whic h wa y t o go .  (Fo r  exampl e (Anderson ,  1983). ) 

Discussion s o f  anima l  trail s  i n th e literatur e ar e rel -

ativel y brief .  Thei r  presenc e an d us e i s mentione d 

but  almos t  neve r  elaborated .  On e autho r  wh o spend s 
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some tim e discussin g trail s i s Wilso n (1975 )  w h o de -

scribe s the m a s example s o f  "tradition, "  namel y as -

pect s o f  behavio r  tha t  ar e passe d o n b y learnin g a s 

oppose d t o genetically . 

Assumin g i t  t o b e real ,  I  don' t  kno w fo r  sur e wha t 

t o m a k e o f  thi s lacuna .  I t  migh t  b e tha t  th e us e o f 

trsul s i s fel t  t o b e jus t  uninteresting .  O r  i t  m a y b e fur -

the r  evidenc e o f  a  Cartesia n bia s toward s focusin g o n 

interna l  mechanism s t o explai n regularitie s i n behav -

ior .  Furthermore ,  th e attentio n tha t  i s pai d t o exter -

nei l  aspect s o f  cognitio n focuse s o n putativ e too l  an d 

languag e use ,  inspire d perhap s b y thei r  importanc e 

i n h u m a n activity .  Ye t  i n genera l  th e resource s tha t 

underli e organize d behavio r  aren' t  al l  i n th e head s 

of  individua l  animals .  A n d a  naturalisti c approac h 

t o Intentionalit y ough t  t o conside r  example s o f  In -

tentiona l  phenomen a tha t  human s shar e wit h othe r 

anim2ds . 

A n ethologica l  investigatio n o f  trail s  woul d pursu e 

question s suc h as :  H o w ar e trail s  create d i n a  ne w ter -

ritory ? H o w d o animal s recogniz e th e trail s o f  thei r 

o wn species ? W h e n an d wh y d o animal s mak e us e 

of  thei r  trails ? H o w d o th e trail s i n a  terrai n chang e 

ove r  time ? Associate d wit h thes e question s ar e thos e 

abou t  th e sort s o f  perceptua l  an d cognitiv e abilitie s 

tha t  ar e neede d t o b e abl e t o follo w a  trail .  Eve n i f 

manmial s posses s sophisticate d cognitiv e maps ,  thos e 

maps,  an d thei r  utilization ,  ca n b e properl y under -

stoo d onl y b y takin g th e trail s i n th e terrai n int o 

account .  Lync h (1960) ,  fo r  example ,  i n a  stud y o f 

people' s spatia l  understandin g o f  cities ,  foun d tha t 

thei r  cognitiv e m a p s ar e structure d aroun d th e mos t 

usefu l  trail s  an d landmarks . 

Trail s hav e bee n aroun d lon g enoug h i n evolution -

ar y tim e fo r  ther e t o b e specia l  neura l  hardwar e 

t o suppor t  animals '  us e o f  them .  I s ther e an y evi -

denc e tha t  suc h hardwar e ha s evolved ? A n d i s ther e 

an y evidenc e t o suspec t  tha t  thi s hardwar e wa s the n 

use d fo r  othe r  cognitiv e purposes ? Spatia l  an d trave l 

metaphor s ar e ubiquitou s i n though t  an d language .  I s 

i t  possibl e tha t  thes e metaphor s ar e grounde d i n spe -

cia l  purpos e trai l  followin g mechanism s i n th e brain ? 

Implications for Cognitive Science 

However interesting trails are by themselves, the 

poin t  o f  thi s pape r  i s tha t  trail s  ar e importan t  fo r 

what  the y illustrat e abou t  Intentionalit y i n general . 

Severa l  propertie s o f  trail s  mak e the m importan t  ex -

emplar s fo r  a  broade r  conceptio n o f  th e natur e o f  In -

tentionality : 

t o ge t  wher e the y ar e going .  Wittgenstein ,  i n th e 

Philosophica l  Invesiigation s (1953 )  suggested ,  wit h 

hi s sloga n o f  "meanin g a s use, "  tha t  th e Intention -

alit y o f  languag e ough t  t o b e understoo d i n th e wa y 

tha t  languag e us e i s a  par t  o f  activity .  Whil e ther e 

ar e certainl y example s o f  Intentiona l  (an d linguistic ) 

phenomen a fo r  whic h stric t  designationa l  meaning s 

ca n b e given ,  ther e ar e other s wher e a n analysi s i n 

term s o f  designation s is ,  a t  best ,  strained .  T h e pri -

mar y importanc e o f  Intentionalit y is ,  I  believe ,  it s 

rol e i n organizin g activity ,  an d trail s giv e u s a  rela ^ 

tivel y simpl e exampl e o f  a n Intentiona l  phenomeno n 

intimatel y relate d t o organize d movemen t  an d activ -

ity ,  tha t  doe s no t  necessaril y  includ e designationa l 

Intentionality . 

Trail s ar e physica l  a n d external .  A  grea t  dea l 

of  attentio n i n th e philosoph y o f  min d ha s focuse d 

on account s o f  th e Intentionalit y o f  interna l  menta l 

states .  Th e proble m wit h suc h exemplars ,  especiall y 

give n ou r  curren t  knowledg e o f  neuroscience ,  i s tha t 

th e object s o f  discussio n ar e inaccessible .  M u c h hu -

m an Intentionality ,  however ,  make s us e o f  external , 

physica l  objects :  tools ,  spoke n an d writte n language , 

ritua l  objects .  A n d trails . 

No rman (1990 )  develop s th e ide a o f  "cognitiv e ar -

tifacts "  — externa l  object s o r  processe s tha t  assis t  i n 

reasonin g o r  memor y o r  othe r  cognitiv e tasks .  Indee d 

a ver y genera l  notio n o f  "technology "  woul d includ e 

physica l  object s tha t  assis t  human s i n al l  o f  thei r  ac -

tivity ,  whethe r  i t  b e physica l  o r  intellectual .  Tech -

nologie s exhibi t  comple x relation s amon g th e prop -

ertie s o f  physica l  object s an d processes ,  th e menta l 

state s an d processe s o f  thei r  users ,  an d th e socia l 

structure s an d relation s tha t  ar e enable d an d necessi -

tate d b y th e technology .  Althoug h thi s hono r  i s ofte n 

claime d fo r  fire,  trail s  ar e probabl y th e first  "technol -

ogy "  an y anima l  eve r  used, ^  an d du e t o thei r  relativ e 

simplicity ,  ar e a  goo d plac e t o star t  thinkin g abou t 

th e Intentionalit y o f  technology . 

Th e dialectica l  relatio n tha t  a  trai l  ha s wit h th e 

groun d i s a n exampl e o f  a n importan t  aspec t  o f  hu -

m an Intentionalit y whic h ha s receive d littl e attention . 

M a ny h u m a n socia l  institution s exis t  i n a  similarl y di -

alectica l  relatio n t o th e natura l  worl d i n tha t  certai n 

physica l  o r  conceptua l  structure s ar e relativel y mor e 

stabl e o r  usefu l  tha n others ,  fo r  reason s havin g partl y 

t o d o wit h brut e physica l  reality ,  partl y t o d o wit h 

h u m an physiolog y an d cognition ,  an d partl y (perhap s 

mostly )  t o d o wit h th e interaction s amon g them . 

Recen t  investigation s int o th e "sociolog y o f  sci -

Trail s subserv e activity .  Rathe r  tha n involvin g ^A s som e o f  thes e idea s wer e develope d a t  Xero x 

an y specifi c  "designation "  o r  "meaning, "  th e Inten -  P A R C ,  i t  behoove s m e t o ad d tha t  trail s  ar e als o th e 

tionalit y o f  a  trai l  inhere s i n th e wa y animal s us e i t  first  documents . 
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ence, "  fo r  exampl e (Latou r  an d Woolgar ,  1986) ,  hav e 

been concerne d wit h ho w thi s dialectica l  relatio n i s 

manifeste d i n scientifi c  practice .  O n th e on e hand , 

th e physica l  worl d wil l  invalidat e certai n theories ,  be -

caus e the y predic t  thing s tha t  don' t  happe n O n th e 

othe r  hand ,  th e physica l  worl d doesn' t  dettrmin t  th e 

for m o f  th e theorie s w e deplo y — tha t  i s  a  matte r  o f 

individua l  cognitio n an d socia l  negotiation . 

Trail s ar e sociall y constructed .  Muc h o f  th e 

worl d tha t  human s inhabi t  i s  constructe d b y humans . 

Thi s i s tru e o f  people' s physica l  surroundings :  build -

ings ,  offices ,  automobiles ,  eve n nationa l  parks ;  bu t 

i s  eve n mor e i n evidenc e i n th e socia l  realitie s tha t 

ar e create d b y huma n institutions :  property ,  con -

tracts ,  academi c degrees ,  etc .  Socia l  reality ,  whil e 

ofte n peremptory ,  i s  nevertheles s a  produc t  o f  huma n 

activity .  Fo r  a  perso n t o gras p a  socia l  fac t  i s  mor e 

tha n t o jus t  understan d wha t  i s tru e abou t  it ,  bu t  i s 

als o t o understan d tha t  th e fac t  i s  a t  leas t  i n principl e 

subjec t  t o negotiation .  T o participat e i n th e networ k 

of  meaning s o f  socia l  reality ,  on e mus t  understan d 

(a t  leas t  implicitly) ,  th e dynamic s o f  tha t  socia l  real -

ity ,  an d th e dynamic s includ e it s sociall y constructe d 

natur e (Heritage ,  1984) .  Onc e again ,  trail s  offe r  a 

simpl e an d observabl e exemplar . 

Trail s ar e historicall y contingent .  Th e patter n o f 
trail s  i n a  terrai n i s no t  specificall y predictabl e eve n i f 

you kno w th e origin s an d destination s o f  th e animal s 

tha t  liv e there .  Th e origina l  passage s ma y hav e bee n 

influence d b y an y numbe r  o f  things ,  the y ma y eve n 

have bee n random .  Bu t  a s th e trai l  evolve s wit h us e 
and wit h it s interactio n wit h th e ground ,  it s rout e 

i s modifie d an d become s mor e an d mor e established . 

I n genera l  th e loca l  change s t o a  trai l  mak e sense , 

i n term s o f  specifi c  goal s o f  th e animals ,  o r  specifi c 

event s i n th e terrain ,  bu t  i t  i s  no t  possibl e t o predic t 

them . 

As fa r  a s w e kno w thi s i s ho w language s evolve ,  a t 

al l  levels ,  fro m phonolog y t o semantic s t o pragmat -

ics .  Loca l  change s ca n b e understoo d a s ol d form s 

ar e replace d b y ne w ones ,  unde r  th e influenc e o f  ne w 
requirements ,  o r  cultura l  shift s o f  immigratio n o r  in -

vasion .  I n general ,  th e changes ,  an d henc e th e prop -

ertie s o f  th e result ,  ca n b e understoo d onl y b y un -

derstandin g th e history .  I  imagin e tha t  almos t  al l 

comple x Intentiona l  phenomen a shar e thi s property . 

Conclusion 

The pattern of trails in a terrain is a rich cultural ar-

tifact .  Th e trail s use d b y th e member s o f  a  commu-

nit y recor d th e activit y o f  th e community ,  an d serv e 

t o organiz e tha t  activity ,  whic h include s th e construc -

tion ,  maintenance ,  an d renegotiatio n o f  th e syste m o f 

trails ,  i n additio n t o thei r  us e fo r  passage .  Thu s trail s 

ar e a  valuabl e exempla r  o f  aspect s o f  Intentionalit y 

tha t  ar e no t  a s apparen t  i n mos t  o f  th e oft-discusse d 

examples .  Ye t  eve n th e standar d examples ,  fo r  ex -

ampl e language ,  star t  lookin g muc h mor e lik e trail s 

when the y ar e viewe d i n thei r  ful l  complexity .  I t  i s 

crucial ,  i f  w e ar e goin g t o eve r  understan d th e natur e 

of  Intentionality ,  tha t  w e b e ope n t o a s man y differ -

ent  kind s o f  i t  a s possible .  Trail s ar e relativel y simple , 

relativel y eas y t o observe ,  an d the y g o everywhere . 
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